INTRODUCTION
Influenza infection involving central nervous system lesions was reported previously and is hereafter referred to as "influenza-associated encephalitis/encephalopathy (IAE)" (1) . Magnetic resonance imaging (MRI) findings of encephalitis associated with influenza A virus have been described previously (2) .
Reports of necrotizing encephalopathy in children with influenza are relatively common, but very few case reports have described IAE in adults, particularly those with hemorrhagic lesions associated with influenza (3) (4) (5) . We report a case of influenza A-and B-associated encephalitis in an adult exhibiting macro-and micro-hemorrhages in both cerebral hemispheres.
CASE REPORT
A 19-year-old woman with diabetes was admitted to another institution after 3 days of fever, cough, rhinorrhea, headache, and diarrhea. She was diagnosed with influenza types A and B subtypes H1N1 and H3, respectively, by nasopharyngeal swab.
Other initial laboratory results were unremarkable.
On the 8th day after symptoms developed, the patient developed respiratory distress and became unresponsive. Her blood count indicated thrombocytopenia (0. Influenza-associated encephalitis (IAE) is a complication of a common disease that is rare even during an epidemic. Awareness of magnetic resonance imaging features of IAE is important in treatment planning and prognosis estimation. Several reports have described necrotizing encephalopathy in children with influenza. However, few reports have described multifocal hemorrhages in both cerebral hemispheres in adults with concomitant infection with influenza A and B. Here, we describe a case of influenza A-and B-associated encephalitis accompanied by numerous cerebral hemorrhages. She was treated with intravenous acyclovir and oseltamivir, cephalosporin, and mannitol, and was placed on continuous renal replacement therapy.
Index terms
Her consciousness level was consistently improving 1 week later but voluntary movement and speech remained impaired.
A 2-week follow-up MRI on the same 1.5T unit demonstrated numerous newly-developed, dark, low-signal-intensity foci on gradient-echo images in subcortical white matter in both cerebral hemispheres, suggesting microbleeds ( Fig. 2A, B) . A susceptibility-weighted image was taken on a 3T MRI unit the same day which showed the striking appearance of multiple microbleeds (Fig. 2C, D) . The diffuse leptomeningeal enhancement and thalamic lesions had disappeared (Fig. 2E) , and the previously noted hemorrhagic lesions in both frontal lobes had evolved to the subacute stage (Fig. 2F) .
The patient had recovered mental alertness at the 4-month follow up but some cognitive dysfunction and motor weakness remained. Our patient showed reversible bilateral thalamic lesions and cerebral and meningeal enhancement, which are suggestive of meningoencephalitis. Several reports have described these findings in patients with influenza infection. However, our patient showed hemorrhagic foci diffusely scattered in both cerebral hemispheres. Only a few reports have described IAE in adults.
Additionally, we found only three cases of acute hemorrhagic leukoencephalitis in a review of the literature (3-5). In conclusion, encephalopathy is a rare neurological complication of influenza infection in adults. Neuroimaging findings in a case of IAE may be normal, but abnormalities in severe cases can include diffuse cerebral edema, bilateral thalamic lesions, and multiple hemorrhagic lesions. IAE must be considered as a diagnosis in patients with an influenza-like illness and altered mental state. In addition, influenza-associated TMA should also be suspected when a patient presents with encephalopathy and acute renal failure, anemia, and thrombocytopenia. Radiologists and clinicians should be aware of this possibility and its appearance on MRI scans, particularly during an epidemic.
MRI findings of encephalopathy with numerous microbleeds

